Europaisches Patentamt 
(19) ^MfJI European Patent Office 



Office europ6en des brevets 






(11) Publication number : 0 466 668 A2 



® 



EUROPEAN PATENT APPLICATION 



@ Application number: 91850112.3 
(g) Date of filing : 03.05.91 



@ Int. ci.^ G02B 6/44, G02B 6/255, 
H04Q 1/14 



(30) Priority: 11.07.90 US 551423 

@ Date of publication of application : 
15.01.92 Bulletin 92/03 

@) Designated Contracting States : 

AT BE CH DE DK ES FR GB GR IT U LU NL SE 

@ Applicant : ADC TELECOMMUNICATIONS, 
INC. 

4900 West 78th Street 
Minneapolis Minnesota 55435 (US) 



@ Inventor : Anton, Mark Allen 
5521 Comberland Road 
Minneapolis, Minnesota 55410 (US) 

(74) Representative : Strom, Tore et al 

Strom & Gulllksson AB Studentgatan 1 P.O. 
Box 4188 

S-203 13 Malmd (SE) 



@) Fiber optic connector module. 

@ A fiber optic connector module is disclosed having a chassis with walls defining a chassis interior and 
with an access opening exposing the Interior. A connector panel is provided sized to cover the access 
opening with the panel pivotally secured on one side to the chassis for the panel to be pivoted between 
an open and closed position. A plurality of fiber optic connectors are earned on the panel for pivotal 
movement therewith. 




BNSDOCID: <EP ^04e6668A2J_> 



EP 0 466 668 A2 



10 



I, BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This application pertains to a fiber optic connector 
module. More particularly, this application pertains to 
a fiber optic connector module having both connector 
and splicing functions. 

2. Description of the Prior Art 

In the telecomnnunications and data transmission 
industries, the use of optical fibers as the transmitting 
medium has grown dramatically. With the increased 
usage of optical fiber transmission paths, the industry is 
has experienced a dramatic need for new and 
improved apparatus to affect fiber connections and 
splices as well as fiber storage. An example of such 
a product is shown in copending and commonly assig- 
ned U.S. Patent Application Serial No. 07/388,060. 20 
That application shows a fiber distribution frame of 
modular construction. The frame includes three mod- 
ularized cabinets for splicing, fiber storage and con- 
nector functions. The modularity of the design permits 
the user of the frame to select and subsequently mod- 25 
ify the fiber distribution frame to meet particular 
design needs. 

Notwithstanding the prior improvements made in 
the art. there is a continuing need for enhanced optical 
fiber connector module designs to meet specific 30 
needs of specific applications while retaining overall 
requirements of cost effectiveness, accessibility and 
ease of use. It is an object of the present invention to 
provide such an improved connector module. 

H, SUMMARY OF THE INVENTION 

According to a preferred embodiment of the pre- 
sent invention, a fiber optic connector module is pro- 
vided. The module includes a chassis having a 40 
plurality of walls which define a chassis interior. An 
access opening is fomned through the walls pemiltting 
access to the chassis interior. A connector panel is 
provided and sized to close the opening. The connec- 
tor panel is pivotally connected to the chassis for the 45 
panel to be pivoted between an open and closed posi- 
tion. In the closed position, the connector panel cov- 
ers the access opening. In the open position, the 
connector panel is pivoted away to expose the interior 
of the chassis and penmit an operator to have access so 
to the rear of the panel. A plurality of splice trays are 
provided earned within the interior of the cabinet and 
accessible when the panel is in the open position. 



tions with a connector panel shown in a closed 
position; 

Fig. 2 is the view of Fig. 1 with the connector panel 
shown in the open position and with a splice tray 
removed from an interior of the module; 
Fig. 3 is a top plan view of the module of Fig. 1 
with a top wall of the chassis shown removed to 
expose the interior of the chassis and with a con- 
nector panel shown in a closed position; 
Fig. 4 is a view of Fig. 3 with the connector panel 
shown in an open position and with a splice tray 
removed from an interior of the chassis; 
Fig. 5 is a side elevation view of the cabinet of Fig. 
2 with a connector panel shown in an open posi- 
tion and without showing a splice tray removed 
from the chassis; 

Fig. 6 is a perspective view of a modular connec- 
tor pack for use in the connector module; and 
Fig. 7 is a view of the connector pack of Fig. 6 with 
the connector pack shown open to expose interior 
elements. 

IV. DESCRIPTION OF THE PREFERRED 



III. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front elevational view of a fiber optic 
connector module according to the present inven- 
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EMBODIMENT 

Ref emng now to the several drawings and figures 
in which identical elements are numbered identically 
throughout, a description of the preferred embodi- 
ment of the present invention will now be provided. A 
fiber optic connector module 10 is shown in Figs. 1-5. 
The module 10 includes a chassis 12 having side 
walls 14.16, rear wall 18 and top and bottom walls 
20,22 which cooperate to define a chassis interior 24. 

' The chassis includes a clear plastic front wall 26 
which is connected to a forward edge of bottom wall 
22 by means of a hinge 28. A latch 30 is provided for 
latching an upper edge of the front wall 26 to a forward 
edge of the top wall 20 as shown in Fig. 1. So con- 
structed, the front wall 26 may be unlatched and 
pivoted to the down position as shown in Fig. 2 to 
define an access opening 32 (Fig. 2) to the interior 24. 

A connector panel 34 is provided sized to be 
received within interior 24. Panel 34 has a forward 
wall 36 sized substantially to cover the access open- 
ing 32. An upper plate 38 (Fig. 2) extends from an 
upper edge of wall 36 and a lower plate 40 (see Fig. 
2) extends from a lower edge of wall 36. 

With reference to the view of Figs. 2-4, upper and 
lower hinge plates 42 are provided for pivotally con- 
necting the left side of panel 34 (when viewed in Figs. 
1 and 3) to the chassis 1 2. The hinge plates 42 are dis- 
posed so the panel 34 rotates about the vertical axis 
defined as the dimension between the upper and 
lower walls 20,22. 

A plurality of shelves 44 are provided extending 
into the Interior 24 and attached to back wall 18. Shel- 
ves 44 are parallel aligned and spaced apart for each 
of the shelves 44 to retain and hold a splice tray 
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assembly 50 as will be described. 

The wall 36 carries a plurality of optical fiber con- 
nectors 52. Connectors 52 for connecting optical fib- 
ers are commercially available and form no part of this 
invention per se. 

Commercially available connectors are available 
in a wide variety of shapes and configurations. To 
accommodate this variety and add flexibility to the 
design of the present invention, a plurality of adapters 
54 are provided for securing the connectors 52 to the 
wall 36. Adapters such as adapters 54 form no part of 
this invention per se and may be such as those shown 
and described in the aforementioned, commonly 
assigned, U.S. Patent Application Serial No. 
07/388.060. 

As shown in the drawing figures, the adapters 54 
are connected to the wall. The adaptors 54 are selec- 
ted to retain the connectors 52 at a non-orthogonal 
angle to the wall 36 with the exposed connectors 
pointing toward the side of the chassis 1 2 on which the 
wall 36 Is pivotally connected. 

While the adapters 54 could be secured to the 
wall 36 directly. In a preferred embodiment of the pre- 
sent invention, a plurality of modular connectors 
packs 60 are provided secured to the wall 36 for 
pivotal movement therewith. The packs 60 carry the 
adapters 54 and the connectors 52. As indicated, 
packs 60 are preferred. However, adaptors 54 can be 
directly mounted on wail 36. 

As best shown in Figs. 6 and 7, the packs 60 
include a housing 62 having a forward surface 64 and 
side walls 66,68 which are connected by a hinge 70. 
The wall 68 is bent such that when the walls 66,68 are 
pivoted against one another in a closed position as 
shown in Figs. 6 and 5, the housing is closed and pre- 
sents both forward wall 64 and a rear wall 72 (Fig. 5). 

The adapters 54 are secured to openings in the 
foHAfard wall 64. The connectors 52 are carried by the 
adapters 54. Within the interior of the pack 60, a cable 
or pigtail 74 of optical fibers 76 is terminated with indi- 
vidual fibers 76 separately terminated on each of the 
connectors 52. When closed (as shown in Fig. 6), the 
pack 60 is a "hard wired" pack of connectors 52 with 
a single pigtail or cable 74 extending from the pack 60. 
In the embodiment shown, the pack 60 contains 12 
connectors. It wilt be appreciated that this is a prefer- 
red embodiment only. The number may vary while 
retaining the essence and intent of the present inven- 
tion. 

Mounting tabs 77 extend from forward wall 64 and 
carry mounting screws 78 for connecting the pack 60 
to the wall 36 as shown in Figs. 1, 3 and 5. When dis- 
posed in the wall 36, the packs 60 are aligned in side- 
by-side relation with the pigtails 74 extending from the 
back side of connector panel 34 and with connectors 
52 exposed on the firont side of connector panel 34. 
(Back side referring to the side exposed to the interior 
of the cabinet and the front side referring to the oppo- 
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site surface). 

A splice tray assembly 50 is provided having a 
commercially available splice tray 80 connected to a 
spool 82. Spool 82 is sized to permit an operator to 

5 wrap excess amounts of pigtail 74 or incoming fibers 
86 around spool 82 with a radius of bending greater 
than a minimum radius which might othenwise dam- 
age optical fibers (for example, a radius greater than 
1 2 inches). Within splice tray 80, the optical fibers car- 

10 ried by pigtail 74 may be spliced to incoming fibers 86. 
(The actual splice mechanism is not shown for pur- 
poses of clarity but will be recognized by those skilled 
in the art as being commercially available). 

The chassis 12 includes mounting brackets 90,92 

15 for mounting the chassis 12 to a frame (not shown). 
Clamps 94 are carried on side wall 16 to hold and 
retain optical fiber cables. For purposes of clarity, a 
cable is not shown in the drawings. Instead, individual 
Incoming fibers 86 are shown. The fibers are passed 

20 from clamp 94 through a side opening 96 fonmed in 
side wall 16 (see Fig. 5). 

Connected to mounting bracket 92 are clips 98 
which together with bracket 92 define a trough 100 
(Figs. 3, 4) through which fiber optic patch cords 102 

25 may be passed. The patch cords 102 are terminated 
on connectors 52 and are retained in an organized 
manner by a fanning clip 105 canried on wall 36. A 
handle 106 is provided on wall 36 and positioned to 
be engaged by an operator to pivot the wall about its 

30 pivot axis. 

With the invention thus described, the connector 
pack 60 may be provided premanufactured and pre- 
wired to have a plurality of connectors 52 exposed 
through a front surface 64 and with a single pigtail or 

35 cable 74 extending from the individual connector pack 
60. The pack 60 is connected to wall 36 with each of 
the pigtails 74 having their optical fibers 76 spliced to 
the incoming optical fibers 86 in splice tray assembly 
50. Excess amounts of both Incoming fibers 86 and 

40 pigtails 74 are canried on spool 82 in a manner to pre- 
vent excessive bending of the optical fibers. Patch 
cord connections are accessible through the forward 
face of wall 36 by opening firont wall 26. Accordingly, 
the present invention attains both functions of splicing 

45 and connecting in a single modular assembly. Also, 
access to the module Is through the forward face. As 
a result, in developing a telephone office system using 
the present invention, space need not be provided to 
permit access to the rear of the frame on which the 

50 connector module 10 is attached. 

Through the foregoing description of the prefer- 
red embodiment, it has been shown how the objects 
of the present invention have been achieved. How- 
ever, modifications and equivalents of the disclosed 

55 concepts, such as those which would readily occur to 
one skilled In the art, are intended to be included 
within the scope of protection. 

3 
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Claims 

1 . A fiber optic connector module comprising: 

a ciiassls having walls defining a cliassis 
interior with an access opening formed through 5 
the walls and exposing said interior; 

a connector panel sized to close said 
access opening; 

hinge means for pivotally connecting a 
connector panel to said chassis for said panel to io 
be pivoted between an open and a closed posi- 
tion, said panel substantially covering said 
access opening when in said closed position and 
said panel exposing said interior when in said 
open position; 

a plurality of fiber optic connectors earned 
on said panel with each of said connectors having 
means for connecting a fiber optic cable on a front 
side of said panel to a fiber optic cable on a back 
sideof said panel; 

a splice tray disposed within said interior, 
means for admitting a plurality of Incoming optical 
fibers from an exterior of said chassis to said 
splice tray, a plurality of intenfnediate optical fib- 
ers connecting said connectors to said incoming 25 
fibers at said splice tray; 

said splice tray including a take-up spool to 
receive excess amounts of incoming optical fib- 
ers and intenmediate optical fibers. 

30 

2. A connector module according to claim 1 com- 
prising a plurality of modular connector packs 
secured to said panel for pivotal rotation therewith 
with said connectors secured to said packs and 

with each of said packs having a housing defining 35 
a pack interior, said intermediate optical fibers 
extending from said packs and tenminating within 
said pack interiors at said connectors. 

3. A modular connector pack comprising a housing 40 
having walls defining an interior with said plurality 

of walls including a forward wall; a plurality of con- 
nectors disposed on said forward wall; a fiber 
optic cable having individual plurality of optical 
fibers; means for admitting said cable from an 45 
exterior of said housing to an interior of said hous- 
ing and means for terminating said individual opti- 
cal fibers to said connectors within said interior. 

4. A connector module according to claim 2 wherein 50 
each of said packs includes a housing having a 
plurality of walls defining said interior with said 
plurality of walls including said forward wall; a 
plurality of connectors disposed on said fonward 
wall; said intenmediate optical fibers including a 55 
fiber optic cable having a plurality of individual 
optical fibers; means for admitting said cable from 

an exterior of said housing to an interior of said 



housing and means for terminating said individual 
optical fibers to said connectors within said 
Interior. 

. A connector module according to claim 4 com- 
prising a plurality of connector adaptors carried 
on said forward wall with each of said adaptors 
having means for connection at least one of said 
connectors. 

L A fiber optic connector module comprising: 

a chassis having walls defining a chassis 
Interior with an access opening fonmed through 
the walls and exposing said interior; 

a connector panel sized to close said 
access opening; 

hinge means for pivotally connecting said 
connector panel to said chassis for said panel to 
be pivoted between and open and a closed posi- 
tion, said panel substantially covering said 
access opening when in said closed position and 
said panel exposing said interior when In said 
open position; 

a plurality of fiber optic connectors carried 
on said panel with each of said connectors having 
means for connecting an optical fiber on the front 
side of said panel to an optical fiber on the back 
side of said panel; 

said connector module further including at 
least one modular connector pack secured to said 
panel for pivotal rotation therewith, said connec- 
tors secured to said pack with said packs having 
a housing defining a pack interior, said Inter- 
mediate optical fibers extending from said pack 
and terminating within said pack interior at said 
connectors. 

7. The fiber optic connector module according to 
claim 6 wherein said pack includes a housing 
having walls defining said interior, said plurality of 
walls including a forward wall; said plurality of 
connectors disposed on said forward wall; said 
intermediate optical fibers Including a fiber optic 
cable having a plurality of individual optical fibers; 
means for admitting said cable from an exterior of 
said housing to said interior and means for ter- 
minating said individual optical fibers to said con- 
nectors within said interior. 

8. A fiber optic connector module according to claim 
6 wherein said pack includes a plurality of con- 
nector adaptors secured to said forward walls, 
with each of said adaptors having means for con- 
necting to a plurality of different connectors of dif- 
fering shapes. 
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@ Fiber optic connector module. 



(57) A fiber optic connector module is disclosed 
having a chassis (12) with waits defining a 
chassis interior and with an access opening 
exposing the interior. A connector panel (34) is 
provided sized to cover the access opening with 
the panel pivotally secured on one side to the 
chassis for the panel to be pivoted between an 
open and closed position. A plurality of fiber 
optic connectors (52) are can-ied on the panel 
for pivotal movement therewith. 
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